Utrophin is a regeneration-associated protein transiently present at the sarcolemma of regenerating skeletal muscle fibers in dystrophin-deficient hypertrophic feline muscular dystrophy.
Utrophin, an autosomal homologue of dystrophin, has been suggested as a possible therapeutic replacement of dystrophin in Duchenne or Becker muscular dystrophies (DMD/BMD). We have undertaken this study to examine the expression of utrophin in the skeletal muscle of dystrophin-deficient cats, a spontaneous animal model for dystrophinopathy. Dystrophin was normal in size, but very low in quantity by immunohistochemistry and Western blot. Utrophin was heterogeneously overexpressed at extrajunctional sarcolemma of regenerating muscle fibers, as defined by overexpression of the myogenic markers: vimentin, desmin, and developmental isoform of myosin heavy chain (MHCd). Muscle regeneration occurred in 6 stages as assessed by fiber size, and immunolabeling of desmin, vimentin, and MHCd. Differential developmental patterns of utrophin, alpha-sarcoglycan, and beta-dystroglycan expression were seen with an increase followed by a decrease and with changes in their respective location. These results suggest that utrophin is a regeneration-associated protein. It can functionally replace dystrophin in anchoring dystrophin-associated proteins (DAPs). However, the expression of utrophin and its anchored DAPs is restricted to the period of muscle regeneration and tends to decrease in late stages. This study therefore suggests a novel role of utrophin during skeletal muscle regeneration.